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DESCRIPTION of a PORTABLE BAROMETER 

By the Reverend GILBERT AUSTIN, A. M. and M. R. L A. 



X HE barometer, in the hands of modern philofophers, by the Read Dec, 
remarkable facility and fuccefs with which it has been applied 4 ' 179 °* 
to the meafurement of heights, feems to have acquired a new 
property, and to have obtained a higher degree of eltimation 
among the learned. It has therefore been thought worthy of 
every cultivation that might render it more perfedfc or conve- 
nient, and every attempt to improve it has been favourably 
received. 

The inftrument, in its moft fimple form, is moft accurate, but 
not portable. To retain its Simplicity, therefore, and render 
ir portable and eafy in the application, appears the proper objedl 
of improvement. 

In the beft modern inftruments of this kind a confiderabfc 
degree of accuracy has been attained, but their conftrutftion is 
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not fufficiently fimple. They are, therefore, difficult to execute* 
hard to keep in repair, and confequently too expensive to ferve 
the advancement of knowledge as extenfively as might be wifhed. 
I might alfo add that the difficulty of adjufting them corre&ly 
renders the obfervations more uncertain than they might be 
were the inflrument lefs complex. 

As a fmall attempt towards the improvement of this inflru- 
ment, I beg leave to offer to the Academy the following defcrip- 
tion of a portable barometer of more fimple conftru£tion. 

The beft barometers of the modern conftrudtion are furniflied 
with floating gages, in order to afcertain the proper height ©€ 
the mercury in the bafon, from the furfacc of which the fcale 
commences. In the barometer now offered to the Academy this 
end is more JSmply accomplxfhed by making a hole in the 
fide of the bafon at a ptx>pet height, fo that it cannot at any 
time, when hanging perpendicular, contain more mercury than 
will exa&ly riffe to the ftandard leveh This will be befi: under- 
ftood by the general defcriptian, Fig. i. 

Thje body of the barometer confifts of an upper box a, and a 
lower "B. In the upper box is the bafon of mercury y> in wBich 
the tube r with its attached thermometer are immerfed. The 
bafon communicates ^Ith a bag e (which hangs in the lower 
box, and is glued clofely to the upper) by a long perfora- 
tion £ in the fide and parallel to it, which is opened and flrut 
at pleafure by a flop cock &, with a hole k in the dire&ion of 
its axis reaching as far as the perforation in the fide of the box,, 
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and then turning off at right angles to communicate with the 
perforation. Through this pafTage the mercury overflows until 
it has descended to its flandard level, and through this it is 
forced back again from the bag into the balbn when it is necef- 
fary to fill it. For conveniently effecting this, the lower box is 
open at the bottom m wide enough to admit the thumb, and 
has in it a loofe piece n with a cavity anfwering the convexity 
of the bottom of the upper box, which is prefTed by the thumb 
againft the bag, and forces (with little difficulty) up into the 
bafon the mercury, which finds no pafTage but through the 
perforation. A fmall air-hole o is in the top of the upper 
box, which Is opened or fhut by a fmall ivory peg or flop- 
cock. 

In order to render the barometer portable, firft clofe the air* 
hole to prevent the mercury from running out through it, then 
invert the barometer, prefs the bag with the loofe piece fb as to 
fill completely the cavity of the bafon (if any air is fuppofed to 
remain in the bottom of the bafon). now the top, unfcrew a 
fmall fteel pin x which pafTes from the outfide of the upper box 
into the bottom of the bafon, and force the mercury out of the 
bag until it appears in this hole, the air is then perfectly ex- 
cluded and the cavity full of mercury, fhut the flop-cock by 
turning it by the fquare q with its key one-quarter or one-half 
round, and fcrew again into its place the fleel fcrew. It will 
now be found very portable, particularly if carried in an in- 
verted pofition* 



To 



[ 102 ] 

To make it ready for obfervation, it is to be fufpended either 
on its ftand or on a hook, and holding it inclined* the Ilop-uoel 
is firfi to be opened, afterwards the air-hole, and *&en it is to be 
let down very gently to its perpendicular dire^lion. The fcafe 
will ihew truly the ftate of the barometer. 

If any accident or ftake fliould caufe more fmercurjr to flow 
out of the bafon than enough to. fill it to the ftandard height, 
the adjuftment may be repeated as often as thought neceflary by 
only inclining the barometer, and forcing mercury from the 
bag into the bafbfi. It will be proper to obferv? the height of 
the mercury by the fcalfi at e^h trial, and when it ftands at the 
higheft the barometer is properly adjufted. If it can be hung 
truly perpendicular, either by bracing it to its own ftand, or by 
fixing it to a firm poft, there is no occafioa to difturb it for a 
new adjuftment ; the mtercury may be forced into it as it hangs, 
and bt fuffered to fiad its proper level by overflowing, This 
may be found convenient for observations in the houfej if it 
(hould be preferred to ufc it as a barometer of the common con- 
ftru&ion, it is only neceflary to adjuft k once* and ihut the 
ftop-cock. 

Th* two boxes of this Urometer j/my be made of box-wood 
or ivory of any eonveaient fize that may anfwer beft to render 
them portable* The diameter of the bafon may be very much 
reduced, as the accuracy of this inftrument does not depend on 
its fize. It need not be much larger than may be conveniently 
held in the hand, as the head of a walking-cane. If the tube is 
aeatly mounted in a drawn brafs tube it may be enclofed within 
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she legs of a triangle, fo as not altogether to be a much greater 
incumbrance than a common walking-cane. 

As <he ftop^cock cannot other wife be conveniently fecured 
from falling out» a collar of brafs is turned to fit a fhoulder left 
on k for that purpofe, and fcrewedover it, as in the Fig. 3. 

The greateft inconvenience which occurs to me in the ufe of 
this barometer i# the chance of fhaking out too much mercury 
in adjufting it, ot the danger of its being difturbed by the wind. 
But a little practice will prevent any uncertainty from thefe 
caufes, and that without much trouble j befides the barometer 
max be fattened in a perpendicular dire&ion* 

A greater: objection feems to arife from the danger of 
forcing air into die mercury which is to fill the bafon from the 
bag below. Bur from the fmall quantity neceflary to make it 
overflow, little maccuracy feems to be apprehended j and even 
what is confined with the reft in the box when the inftrument 
ia to be carried about will hardly injure t® any perceptible 
degree that in the tube, as lefs agitation can take place in this 
than an v other barometer ; for the air in maffes or feafible 
bubbles is more completely excluded, and die cavity being lefs 
irregular does not allow any air to lodge in corners as may 
about the floating gages, and *arious ftop-cocks of thofe on a 
different conftru&ion. 
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Among other advantages of the prefent barometer it feems 
to poflefs the following : There is no wafte of mercury, and 
the furface in the bafon is more accurately determined than 
can be done by floating gages; as errors may arife in the 
adjuftment of them from parallax, from fridHon, and from their 
not diftinguifhing accurately very fmali variations in the altitude 
of the furface, as the prefent barometer does. 

The following experiments fliew that four grains of mercury 
.cannot be added to the quantity, which reaches to the ftandard 
height in the bafon without overflowing- And yet four grains 
of mercury or more difFufed over a circular furface an inch in 
diameter (about the diameter of the bafon I made the experi- 
ment upon) would hardly raife it fenfibly, the bulk is fo fmall 
in proportion to the weight. 

I suspended (fee Fig. 2) at the arm of a balance, and coun- 
terpoifed the barometer. I took out the flop-cock with the 
hole at right angles which communicates with the perforation 
in the fide, and conduces the overflowing mercury into the bag, 
and put in its place one with a hole of equal diameter iii the 
direction of the axis only, and opening without the box, fo 
that the mercury, which was more than enough to fill the bafon 
to the ftandard height, fliould (through this place) flow out of 
the bafon into a veffel not at all corinedied with it. I balanced 
the barometer accurately when the bafon was filled as high as 
it could contain mercury, hanging freely and in a perpendicular 
dire&ioh. I then frequently inclined the barometer, and through 
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the piece above-mentioned introduced more mercury into the 
bafon, fo as to overfil it when- hanging perpendicularly ; I let 
it defcend carefully and gently to its perpendicular diredion, 
and let it depend from the arm of the balance as before. The 
fuperfluous mercury run over, and what remained (provided no 
fudden concuflion was given to the fcale or barometer in de- 
fending) uniformly weighed as the firft, and remained in exa& 
equilibrio. The variation from accidents fometimes, but rarely, 
amounted to four grains. The balance I ufed fenfibly inclined 
with four grains when charged with this weight. 
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